SECTION 2100

SECTION 2100

CITY OF FARGO SPECIFICATIONS
CONCRETE PAVING

PART 1
DESCRIPTION OF WORK

The work to be done under these Specifications and the accompanying plans consist of furnishing
all labor, material, accessories, and plant necessary to complete the paving of certain streets,

avenues or alleys in the City of Fargo.

This item includes the excavation, filling, and subgrade preparation in accordance with Section
#2000. This item shall also include the furnishing and placing reinforcing steel, furnishing and
setting headers, constructing the type of paving designated, setting castings or valve boxes to
grade, and all other work as may be necessary to properly complete the work in accordance with

these Specifications and the accompanying plans.
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PART 2
MATERIALS

2.1. CEMENT

Cement shall meet the current specifications of ASTM. The cement shall be an approved and
established brand of Portland Cement Type 1-A or I1I-A meeting the requirements of ASTM C-
150. Different brands of cement, or the same brand of cement from different mills, shall not be
mixed during use without permission of the engineer. Cement shall be stored in a suitable manner
to prevent moisture damage; cement which is partially set or which contains lumps or cakes shall
be rejected. Each sack of cement weighing ninety four (94) pounds net shall be computed as
containing one (1) cubic foot of cement; each barrel of cement weighing three hundred seventy six

pounds (376) shall be computed as containing four (4) cubic feet of cement.

2.2. AGGREGATES

Fine and coarse aggregates shall conform to the requirements of ASTM C33 for Concrete

Aggregates and meet the following requirements:

A FINE AGGREGATES:
Sieve Designation Percentage by Weight
(Square Openings) Passing Sieves
3/8 Inch 100%
No. 4 95-100%
No. 16 45-80%
No. 50 10-30%
No. 100 0-10%
No 200 0-3%

The maximum limits of deleterious material shall not exceed the limits stated in ASTM
C33-93. Shale content shall be less than 1 %.
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B. COARSE AGGREGATES:
Sieve Designation Percentage by Weight
(Square Openings) Passing Sieves
11/2 Inch 100%
1 Inch 95-100%
1/2 Inch 25-65%
3/8 Inch 15-55%
No. 4 0-10%
No. 8 0-5%

The maximum limits of deleterious material shall not exceed the limits stated in ASTM
C33-93, Class 4S; the total of all deleterious substances, excluding No. 200 material,
shall not exceed 2.3% by weight. Shale content shall be less than 1 %. The aggregate
shall show a loss of not more than 35% when tested in accordance with ASTM C131.

Crushed hydraulic cement concrete will not be allowed.

2.3. WATER

Water for concrete shall be clean, free from oil, acid, alkali, and vegetable substances.

2.4. ADMIXTURES

2.4.1. AIR ENTRAINMENT

An air entrainment admixture or air entrained cement is to be used. Air content shall be
between 5 and 8% as measured at the job site. Air entrainment admixtures shall conform
to ASTM C-260 standards; air-entraining cement shall conform to ASTM C226.

2.4.2. ACCELERATORS

When an accelerator is required, normally calcium chloride will be used. Calcium
chloride shall conform to ASTM D-98 standards. Calcium chloride shall not exceed 2%
by weight of the cement and must be dissolved in water before adding it to the concrete

mix.

CITY OF FARGO SPECIFICATIONS
REVISED FEBRUARY 2000



SECTION 2100

2.4.3. FLY ASH (revised January, 2002)

Fly ash shall meet the requirements of AASHTO M-295 for Portland Cement Concrete.
Fly ash replacement will be limited to a maximum of 20% fly ash for 15% cement by
weight.  The maximum substitution of flyash by this method requires 479 pounds of
cement and allows 113 pounds of flyash as a substitute for the 15% cement not used. If a
lesser amount of fly ash is used, the cement replacement to total fly ash ratio shall remain
the same. Fly ash will not be allowed as a cement substitute when high early strength

concrete is used.

A certificate of compliance showing the following information shall accompany fly ash

designated for use on a certain project:

Project number and name of contractor
Fly ash source by name of company and location of plant
Quantity of fly ash in shipment

Date of shipment

mo o wm>»

Statement that fly ash meets all requirements of the specifications

The original of this certificate shall be submitted to the City Engineer prior to the start of

any given project.

2.5. REINFORCEMENT STEEL, DOWELS OR TIE BARS

2.5.1. PLAIN OR DEFORMED STEEL BARS

Plain or deformed steel bars shall comply with ASTM A615 or ASTM A616 standards.
Bars shall be free of excess rust, scale or other substance that may prevent bonding of the
concrete to the reinforcement. All intersections of the longitudinal and transverse bars
shall be securely wired, clipped or welded together to prevent displacement during

handling and construction operations.

2.5.2. DOWEL AND TIE BARS (revised March, 2007)

Deformed steel bars meeting the specifications for bar reinforcement shall be used for the
tie bars joining slabs together across longitudinal joints or joining slabs to the curb and

gutter section. Dowel bars across transverse joints shall be epoxy coated smooth round
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bars meeting the specifications for bar reinforcing. They shall be greased or sleeved as
indicated on the detail. Center line tie bars shall be epoxy coated and meet the
requirements of AASHTO M-284. The epoxy coating shall be in accordance with
AASHTO M284/M.

2.6. JOINT MATERIAL

2.6.1. EXPANSION JOINTS

Joints will be as indicated in the diagrams. Expansion joint shall be Flexcell or equal.
Joint material shall be 1-inch in thickness, 1/2 inch less in width than the pavement
depth. It shall extend the full width of the pavement slab and curb, and any concrete at
the ends when the forms are removed shall be chipped away. The dowel support shall
securely and rigidly hold the dowel bars and premolded filler in correct position during

the paving operation.

The expansion joint dowel bar assembly shall be of a type as manufactured by Laclede
Steel Company, the Bethlehem Steel Company, the American Steel and Wire Company,
or approved equal. The entire expansion joint assembly shall be of a type approved by

the engineer.

2.6.2. PREFORMED JOINT FILLER

Joint filler shall be of a non-extruding material meeting the requirements of ASTM D-
1751.

2.6.3. POURED JOINT FILLER (revised January, 2002)

The material for filling poured expansion and contraction joints and cracks shall be hot
poured elastic type and shall conform to the requirements of ASTM D-1190. The
material shall be composed of a homogeneous blend of virgin polymers, plasticizers,
special fillers and asphalt compounded specifically for the sealing of cracks in asphalt or
concrete pavement. Ground cured rubber scrap shall not be used. Meadows Safe-Seal

3405 is an approved substitute for the hot pour material.
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2.6.4  SILICONE JOINT FILLER

The sealant shall be a Low Modulus Silicone Sealant meeting the requirements of the
NDDOT Specifications, Section 826.02.B.1

2.7. CURING COMPOUND (renumbered March, 2007)

Curing compounds shall be white pigmented and conform to the requirements of ASTM C-309

and shall be applied in accordance with the manufacturer’s recommendations.

2.8. PROPORTIONS (renumbered March, 2007)

One cubic yard of mixed concrete in place shall contain not less than six (6) bags of Portland
Cement. The water cement ratio shall not exceed 5 1/2 gallons of water per bag of cement. The
slump shall not exceed three (3) inches. Minimum 28-day compressive strength shall be 3500

p.s.i. Entrained air content shall be between 5% and 8%.

Measurements shall be a method that insures separate and uniform proportions of the materials at

all times. When concrete is mixed it shall have the following proportions:

Fine And Coarse Aggregate Concrete

Type Of % Of Fine to Sacks of Cement Gals/Water
Coarse Total Aggregate Per C. Y. of Concrete Per Sack Of
Adggregate By Weight Minimum Cement, Max.
Gravel 40-45% 6 Sacks 5.5 Gallons
Crushed Rock  40-45% 6 Sacks 5.5 Gallons

The engineer shall regulate the proportion of coarse and fine aggregate to secure concrete of the

desired workability.

2.9. HIGH-EARLY-STRENGTH CONCRETE (renumbered March, 2007)

When High-early-strength concrete is specified, the contractor shall have the following options:

1. When using Type 1A cement, the cement content shall be increased to 7.2 sacks of
cement per cubic yard and the maximum water content shall remain as shown above.
2. When using Type 1A cement, the cement content shall be as shown above (6 sack) with

a maximum water content of 5.5 gallons per sack of cement.
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2.10. SCALES

The contractor shall have the scale tested and certified by the Department of Weights and
Measures or a certified scale service within 6 months prior to use on a project. The scales shall be
accurate within a tolerance of 0.5% throughout the range of use. Weigh hopper scales shall be of
design to permit quick easy balancing at zero loads. For dial scales, the predetermined batch
weight of each ingredient being weighed shall be marked on the face with an adjustable pointer
and beam scales shall be equipped with an “over and under” indicator to show the beam in

balance at zero load and provide positive visual evidence of overweight and underweight.

Aggregates and bulk cement for use in concrete pavement shall be proportioned by weight by
means of automatic proportioning devices of approved type conforming to the requirements of

North Dakota Department of Transportation Specifications Section 153.01.

2.11. MIXING

Concrete shall be mixed in a rotary batch mixer of a type acceptable to the engineer. The volume
of the mixed material for each batch shall not exceed the manufacturers rated capacity of the
mixer. The batch material shall be delivered to the mixer accurately measured to the desired
proportions and shall be continuously mixed for not less than one and one-half minutes after all
materials including water are in the mixer, during which time the mixer shall rotate at the speed
recommended by it’s manufacturer. The drum shall be completely emptied before receiving the

material for the succeeding batch.

In lieu of job-site or batch mixing, ready-mixed concrete, meeting the requirements specified
herein and all applicable requirements of ASTM C94 may be used. The size of the batch shall not
exceed the manufacturer’s rated capacity as shown on a metal rating plate that shall be attached in
a prominent place on the truck mixer. When mixing, the drum shall rotate at a mixing speed for
not less than 50 revolutions and not more than 100 revolutions. The drum shall be completely

emptied before receiving the material for the succeeding batch.

The concrete shall be discharged within 90 minutes after the introduction of the mixing water to
the dry materials. Slump tests taken at the 1/4 and 3/4 points of the load shall not vary by more
than two (2) inches. Retempering of mortar or concrete that has partially hardened, with or

without additional material or water, is not allowed.
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2.12. FORMS

Forms shall be metal, made of shaped steel, with sections that interlock and are at least 10 feet in
length. The forms shall be of the same thickness as the concrete to be placed against them and
shall have a base width of at least 2/3 their height. They shall have at least 3 stake pockets for
every 10 feet of length and the bracing and support must be able to withstand the pressure of the
concrete and weight and thrust of the machinery operating on the forms. Forms shall be set upon
the compacted subgrade at to exact line and grade for a distance of at least 300 feet in advance of
the concrete placing operation. Metal forms shall be oiled or coated with soft soap or whitewash
before depositing the concrete against them. Forms shall be mortar and dirt free and shall be

checked with a 10-foot straightedge and any variation in excess of 1/8 inch shall be corrected.

Forms shall be left in place for at least 15 hours after placing the concrete, and the method of

removing them shall not damage or mar the concrete.
If the pavement is being placed contiguous to previously finished pavement or curb and gutter,
such finished pavement or curb and gutter may be made to serve as a side form if found to be

suitable in the opinion of the engineer.

2.13. SLIPFORM PAVING EQUIPMENT

All equipment shall be self propelled, and designed for the specific purpose of placing,
consolidating, and finishing the concrete pavement to grade and cross-section in one complete
pass without the use of side forms. The paver shall vibrate or tamp the concrete for the full width

and depth of the layer being placed.

2.14. CONCRETE FINISHING MACHINES

The finishing machine shall be adjustable to the specified crown and elevation to maintain the
required cover over the reinforcing steel. The machines shall strike-off and finish the concrete
and compaction shall either be done by the same machine or in a separate operation. All concrete
shall be vibrated and screeded twice and the screed shall extend the full width of the slab. All
finishing equipment shall be kept in good repair and their use subject to the approval of the

engineer.
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2.15. AUXILIARY FINISHING EQUIPMENT AND MATERIAL

The contractor shall provide the following auxiliary equipment:

A

FOOTBRIDGE

A footbridge shall be provided so designed that it can be readily transported

from place to place and span the width of the slab.

STRAIGHT EDGE

Two or more ten (10) foot straight edges of an approved type shall be used.
Extra blades shall be provided and used when previously used edges become

wavy and warped.

FLOATS

Approved long-handled floats, each having a blade at least 3 feet in length and 6

inches in width.

MASTER STRAIGHT-EDGE

All straight edges shall be tested by the master straightedge before being used

and frequently during their use.

BROOMS

Brooms shall be of an approved push type not less than 18 inches long, from
good quality bass or bassine fiber not more than five (5) inches in length. The
handle shall be at least one foot longer than one-half the pavement width and

shall be readily adjustable.

CITY OF FARGO SPECIFICATIONS
REVISED FEBRUARY 2000



SECTION 2100

PART 3
CONSTRUCTION

3.1. EXCAVATION AND SUBGRADE PREPARATION

Excavation and subgrade preparation shall meet the requirements of Section #2000.

3.2. PLACING REINFORCEMENT

Reinforcement, when specified, shall be installed according to the details as shown in the typical
section. Reinforcement rod shall be overlapped a minimum of 40 diameters and securely tied.
The reinforcement shall be positioned on approved supports or it may be inserted in the plastic
concrete by approved mechanical devices after the concrete has been spread, struck off, and

consolidated to its full depth.

3.3. PLACING CONCRETE

After mixing, the concrete shall be handled rapidly and the successive batches deposited in a
continuous operation until individual sections are completed. Immediately prior to placing the
concrete, the inside of the forms shall be wetted and the subbase moistened with water. The forms
shall be filled and concrete brought to the established grade. Trucks hauling concrete shall not
back over reinforcing or over previously deposited concrete. Concrete shall not be placed on a

frozen subgrade.

The mixed concrete shall be deposited on the subgrade to the required depth and for a width not
exceeding the direct reach of the mixer boom, in successive batches and in a continuous operation
without the use of intermediate forms or bulkheads between joints. While being placed, the
concrete shall be vigorously sliced and spaded with suitable tools so that the formation of voids or
honeycomb is prevented. The concrete shall be especially well spaded and tamped or vibrated

against the forms and along the joints.

3.3.1. COLD WEATHER POURING

Concrete shall not be deposited when it appears likely that the air temperature may fall
below 38° F during the pouring or within 24 hours unless preparations are made and

precautions taken to prevent any damage to the concrete from the low temperature. Any
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3.4. JOINTS

concrete damaged by freezing shall be replaced by the contractor at his own expense.
Temperature of the concrete when deposited in the forms shall be between 55° and 100°
F and maintained at a minimum of 55° F for at least 72 hours after placing, or longer if
necessary, until the concrete has thoroughly hardened. Concrete shall not be placed on a

frozen foundation.

A calcium chloride admixture will be used in accordance with Section #2200, 2.4.2.
Calcium chloride will not be considered as an “anti-freeze agent”, it is simply an

accelerator.

Joints in concrete pavement shall be of the design specified and shall be constructed at the spacing

and locations shown. All joints shall be perpendicular to the pavement surface, and shall not vary

by more than 1/8 inch across the surface when tested with a straight edge. Concrete edges at all

joints shall be tooled to with an edger having a 1/4-inch radius.

3.4.1. TRANSVERSE CONTRACTION JOINTS

Contraction joints shall be as spaced on the plans and shall be of the dummy type made
by forming a slot in the upper surface of the slab. All contraction joints shall be sawed to
a depth of not less than 1/4 of the thickness of the pavement. A sufficient number of saw
cuts shall be made as soon as possible to relieve the contraction joint tension in the slab.
Remaining saw cuts must be made within 72 hours after pouring. If uncontrolled
cracking occurs, sawing on that joint shall stop and the contractor shall be required to
rout, flush, and seal the joint at his expense. The “Soft-Cut” method of sawing will be
allowed with the engineer’s approval, for the initial saw-cutting, however it shall be

followed by the final sawing so as to conform to the dimensions shown on the detail.

3.4.2. TRANSVERSE EXPANSION JOINTS

Expansion joints shall be spaced as shown on the plans and shall be of the preformed
type and shall extend entirely through the depth and width of the pavement and through
all integral curbs. No concrete shall be left above the expansion material or across the

joint, but shall be cut away after the forms are removed.
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Dowel bars shall be installed for load transfer across the joint. They shall be held in
place midway across the joint, parallel to both the surface and the centerline of the slab
by an approved supporting device. The “free” end of the dowel shall be coated with an
approved lubricant and covered with an approved metal or plastic dowel cap or sleeve.
The preformed filler material shall be accurately pre-punched to fit snugly around the

dowel bars.

The expansion material and dowel assembly shall be accurately and firmly staked to the
subgrade. The top edge of the filler shall be set 1/2 inch below the pavement surface.
During the placing of the concrete, the top edge of the filler shall be protected by a
removable channel cap. After the concrete has been placed and finished, the cap shall be

removed and the joint edged to the specified radius.

Before the pavement is opened to traffic, the joint shall be cleaned so that there is a clear
space of the specified width for the full depth and width of the pavement. It shall then be
filled with joint filler which when cooled shall become flush with the surface of the
pavement. Any sealant material on the surface of the pavement shall be removed at the

contractor’s expense.

3.4.3. TRANSVERSE CONSTRUCTION JOINTS

Transverse construction joints shall be constructed whenever the placing of the concrete
is suspended for more than 30 minutes. When the work is suspended near the proper
location for an expansion joint, the expansion joint shall be installed in the manner
previously specified, except that the concrete shall only be placed on one side of the

header, when work is resumed it shall be placed on the other side.

When work is suspended at other locations, a contraction joint shall be formed by
securely staking in place at right angles to the subgrade and centerline of the pavement, a
bulkhead of wood or metal cut to the cross-section of the pavement and then depositing
concrete against it. Before the work is resumed, the bulkhead shall be removed and

concrete placed against the face of the older concrete.

If concreting is stopped within five feet of a previously constructed transverse joint, the

concrete shall be removed to that joint.
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Dowel bars shall be installed for load transfer across the joint. They shall be held in
place midway across the joint, parallel to both the surface and the centerline of the slab
by an approved supporting device. One end of the dowel shall be painted or coated with

an approved lubricant.

3.4.4. LONGITUDINAL JOINTS.

The longitudinal joint between adjoining, separately constructed pavement shall be as
constructed as shown on the plans. Tie bars shall be as shown in the detail and may be
bent at right angles against the form of the first lane constructed and straightened into
final position before the adjacent concrete is placed. Bars may be placed or inserted

through small accurately positioned holes or by other approved methods.

3.4.5. SAW JOINTS

Saw joints shall be cut to the proper dimensions as shown on the detail. A sufficient
number of joints shall be sawed within 24 hours to prevent uncontrolled cracking, and all
remaining joints shall be sawed within 72 hours after placement of the concrete. The
joint shall be immediately flushed with water to remove any residue. If any uncontrolled
crack occurs within five feet of any proposed joint location prior to or during the sawing,
the sawing at that location shall be omitted or discontinued and repaired to the
satisfaction of the engineer. Any uncontrolled cracking shall be routed out, sealed or
repaired to the satisfaction of the engineer. Any curing media removed during this

process shall be promptly replaced.

Preformed plastic inserts may be used to form the transverse joint only when approved

by the engineer.

3.4.6. JOINT SEALER

A Hot Pour
Joint sealer shall be hot-poured elastic type. The contractor shall furnish the
engineer a Certificate of Compliance with the specified composition. The seal
shall be forced into the joint with a pressure type applicator capable of
completely filling the joint from the bottom up to the required height, without
any overflow or spillage onto the pavement surface. Any excess sealant spilled

on the pavement surfaces shall be removed at the contractor’s expense.

CITY OF FARGO SPECIFICATIONS
REVISED FEBRUARY 2000



SECTION 2100

B. Silicone
Silicone joint sealer may be used in lieu of hot pour elastic sealant. The joints
shall be cleaned by sandblasting and blown out with compressed air. A backer
rod shall be installed in a manner to produce the shape factor for the sealant
specified. The sealant shall be tooled to produce a slightly concave surface

approximately %" below the pavement surface.

3.5. FINISHING

Strike-off and compaction shall be done by both vibrating and screeding processes. Separate
power machines may be used for each process or both processes may be combined in the same
machine, provided controls exist enabling the operator to apply either operation separately or both

combined.

A Straight Edge
The finished surface of the pavement must conform to the grade, alignment, and contour
shown on the plans. Immediately following the floating operation, the contractor shall
test the slab surface for trueness with a 10-foot straightedge. The straightedge shall be
placed parallel to the pavement centerline and be passed over the slab to reveal any high
areas or depressions. The high areas or depressions shall be cut or filled as necessary
with the long handled floats and the area checked again with the straightedge.
Successive advances of the straightedge shall overlap by 1/2 the length of the
straightedge. The entire surface shall be checked until all variations in excess of 1/8 inch
in 10 feet have been eliminated. Special care shall be taken at all headers to ensure this

variation is held to a minimum.

3.6. FINAL SURFACE FINISH

The edges of the pavement shall be left smooth and true to line, and finished, at about the time the

concrete takes it initial set, with an edger having a radius of about one-quarter (1/4) inch.

After surface irregularities have been removed and before the concrete attains an initial set, the
pavement shall be uniformly roughened using a burlap drag, a seamless strip of artificial grass, or

by brooming.
Burlap drags or artificial grass drags applied longitudinally to the slab shall be the preferred
method, and shall be maintained in good repair. The drag shall apply a uniform texture
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reasonably free from grooves in excess of 1/16 inch in depth. The width of the drag shall be such
that full contact at least 3 feet wide is maintained over the full width of the pavement. Drags shall
be cleaned as often as necessary to remove hardened particles or debris that would otherwise scar

the surface.

Brooms shall be drawn across the surface at right angles to the centerline of the pavement, with
the stroke of the broom slightly overlapping adjacent strokes. The brooming operation shall apply
a uniform texture reasonably free from grooves in excess of 1/16 inch in depth. Brooms shall be
washed and dried at frequent intervals during the day. Any long or coarse bristles that may cause
surface irregularities shall be trimmed or cut out, and any brooms that have become worn out shall

be discarded.
Upon completion of the final finishing the surface texture shall be uniform in appearance and free
of surface water, rough or porous spots, irregularities, depressions, and other objectionable

features. Final finishing shall be executed to the satisfaction of the engineer.

3.7. CURING AND PROTECTION

As soon as the concrete has hardened sufficiently, the finished surface shall be sprayed with an
approved curing agent on all exposed faces, or cured by wet burlap or other approved methods.
When wet burlap or plastic film is used for curing, the curing period shall be at least 3 days. The
concrete surface must not be pitted from or damaged from rain. The contractor shall protect all
concrete from weather conditions, traffic damage, or any other causes occurring prior to its final

acceptance. Any damaged section shall be repaired at the contractor’s expense.

3.8. LOCATION OF EXISTING UTILITIES

Existing manholes, gate valves, and stop boxes have been shown to direct the contractor’s
attention to their existence. The contractor is cautioned that not all utilities have been shown and
their location is not guaranteed. The contractor is responsible for determining the exact location

of existing utilities that affect the installation of the paving.
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3.9. CASTING TO GRADE

This item includes all labor, materials and equipment necessary to adjust the various castings to
the proper line and grade. Note that wood shims to adjust rings and castings are not allowed.

Changes in grade shall be made as follows:

With concrete adjusting rings-

Adjustments shall be made with two (2) inch thick precast adjusting rings whenever
possible. For fine adjustments of less than two inches, steel shims shall be used to
temporarily support the casting. In any case, the castings shall be laid in a full bed of
mortar. The rings and cone section shall be cleaned to assure a flat seating surface and

the rings installed in alignment with no noticeable offsets.

With polyethylene adjusting rings-

Adjustments shall be made with polyethylene adjustment rings. The cone shall be
cleaned and the rings dry stacked to determine the best ring height and slope ring
combination to obtain the proper height and slope match. Once this is determined, the
rings shall be marked with a vertical line for future reference and disassembled. A Y
inch bead of butyl caulk shall be applied to the cone surface and the first ring placed on
the cone section. Another bead of butyl caulk shall be placed on the bottom of the next
ring as close as possible to the male lip and this ring installed interlocking with the first
and aligning the vertical line. This procedure is repeated for each adjustment ring,

including caulking the joint between the slope ring and the casting.

Care shall be taken to adjust the casting to the proper grade so the final riding surface is smooth
and free of bumps and it conforms to the alignment and grade of the adjoining concrete. Any
castings not satisfying these requirements shall be redone to the satisfaction of the engineer.

Castings should be set flush to 1/16 inch below the pavement surface.

The casting to grade item also includes cleaning all construction debris or dirt from the manhole
or inlet bottom and installing a wiped mortar finish around the inside circumference of the precast

concrete adjusting rings.
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3.10. GATE VALVES TO GRADE

This item shall include all labor, material, and equipment necessary to raise or lower water gate
boxes to the final grade. Care shall be taken to adjust the valve box to the proper grade so the
final riding surface is smooth and free of bumps and that it conforms to the grade of the adjoining
concrete. The alignment shall be checked to ensure that the box is straight and that the valve is
operable. Any valve boxes not satisfying these requirements shall be redone to the satisfaction of

the engineer. Valve boxes should be set within 1/16 inch of the finished pavement surface.

The gate box to grade item also includes cleaning all construction debris or dirt from the box,

insuring that the box is straight and undamaged, and insuring that the valve is operable.

3.11. TESTING

The engineer may, at his discretion, require the contractor to submit representative samples of the
materials he proposes to use prior to the delivery of the materials to the site of the work, and may,
during the progress of the work, take samples and make tests to assure that the work is being
performed in accordance with these Specifications. The contractor shall cooperate in the making

of such tests to the extent of allowing free access to the work, for the selection of samples.

Samples shall be obtained and tested in accordance with the latest ASTM methods of tests.

3.12. OPENING TO TRAFFIC

Under the most favorable conditions for paving, the pavement shall be closed to traffic for at least
14 days and in cool weather for an additional time to be determined by the engineer. The
contractor shall erect and maintain suitable barricades and lights to protect the pavement from
traffic. Any part of the pavement damaged from traffic or other causes occurring prior to the
acceptance of the pavement shall be repaired by the contractor at his own cost and to the

satisfaction of the engineer.

The contractor shall receive written notice from the engineer to open the pavement to traffic and

shall then dispose of all covering material as directed and remove all barricades.
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3.13. TRAFFIC MAINTENANCE

All streets, roads, highways, and other public thoroughfares which are closed to traffic, under the
authority of a proper permit, shall be protected by means of effective barricades on which shall be
placed acceptable warning signs. Traffic control devices shall comply with the “Manual of
Uniform Traffic Control Devices” as set forth by the U. S. Department of Transportation and

Federal Highway Administration.
All barricades and obstructions shall be illuminated by means of amber lights or reflectorized
sheeting for nighttime hours. The police, fire, and ambulance service shall be immediately

notified upon closing street, avenues, highways or other public thoroughfares.

The contractor shall plank all street and alley crossings and all locations of removed sidewalk for

the convenience and safety of the pedestrian traffic.

3.14. ALLEY RETURNS, DRIVEWAYS, AND SIDEWALKS (renumbered March, 2007)

The construction of alley returns, driveways and sidewalks shall be done in accordance with
Section 2300.

3.15. PAVEMENT SMOOTHNESS AND RIDE QUALITY (revised March, 2007)

The specification for pavement smoothness and ride quality shall be in effect on all roadways

having 4 or more lanes and when designated on all other concrete roadways.

A. General

The concrete pavement shall be placed and finished to produce a surface with minimal
profile irregularities. Pavement smoothness and ride quality will be as determined by a

California Profilograph.

Surface smoothness will be determined on all traffic lanes, excluding tapered sections,
turn lane widening and shoulders. Profiles shall be taken on one line per lane, 2.5 feet
from either joint. Added profiles may be taken to define limits on out of tolerance
sections. The profile shall be measured from the first PC following an intersection to the
first PC before the next intersection. Intersections shall be measured for smoothness

using a 10’ straightedge.

CITY OF FARGO SPECIFICATIONS
REVISED FEBRUARY 2000



SECTION 2100

Profilograph

Computerized profilographs must use a third-order Butterworth filter with a cut off
wavelength of 2.0 feet. The computer shall generate a profile index using a 0.2 inch
blanking band and use a 0.3 inch bump threshold to identify “must grind” locations.
Each profiliogram trace shall show blanking band, data filtering, must grinds, stationing,
project number, lane, date tested and operator’s name. Profiliogram traces shall be taken
in the same direction as the paver and at a speed no greater than a normal walk. The
manufacturer’s operator’s manual shall be used for calibration and operating instructions.
It shall be the contractor’s responsibility to furnish and schedule a calibrated California-

type Profilograph with a certified operator.

All areas represented by high points having deviations in excess of 0.3 inches in 25 feet
or less shall be ground with diamond grinding equipment at the contractor’s expense.
Diamond grinding shall be conducted for a minimum of one 11 foot lane and one panel
length. On pavement sections where corrections are necessary, second profilograph runs
will be performed to verify that corrections have produced a Profile Index of 2.0 inches
or less per 0.1 mile. Only the areas representing 0.4 inch deviations will be reprofiled for

correction verification.

Surface Smoothness Using a 10’ Straightedge

Intersections shall be measured for ride quality using a 10’ straightedge and shall meet

the following tolerance:

1. High spots of more than ¥ inch but not exceeding 5/8 inch in 10 feet shall be
ground with diamond grinding equipment to an elevation where the deviation is
less than ¥4 inch. When the deviation exceeds 5/8 inch, the area shall be ground
with diamond grinding equipment to the specified ¥ inch deviation or the
pavement shall be removed and replaced at the contractor’s expense. The
contractor shall repair the area as directed by the engineer, including installing

dowel bars at each end of the repair.
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Grinding

Grinding and texturing shall be completed utilizing diamond blades, mounted on a self-
propelled machine, designed for grinding and texturing of pavements. The equipment
shall not cause strain or damage to the underlying surface of the pavement. Grinding and
texturing equipment that causes excessive ravels, aggregate fractures, spalling, or

disturbance of the joints shall not be permitted.

Grinding shall be performed in the longitudinal direction so grinding begins and ends at
lines normal to the pavement centerline. The maximum allowable overlap between
passes shall be 2 inches and the maximum allowable depth variance between adjacent

passes shall be 1/8 inch. The grinding shall be feathered out as directed by the engineer.

The surface of the ground pavement shall have a texture consisting of grooves between
.090 and .130 inches wide. The peaks of the ridges shall be approximately 1/32 inch

higher than the bottom of the grooves.

High shoulders shall be ground to provide drainage and safety.

The pavement shall be left in a clean condition. The removal of all slurry or residue

resulting from the grinding operation shall be continuous. The grinding operation should

be controlled so the residue from the operation does not flow across lanes utilized by

traffic.
Pay Adjustment
1. Type 1 — Arterial and Collector Type Roadways

When the Profile Index does not exceed 2.5 inches per 0.1 mile for each
individual lane measured, payment will be made at the contract unit price for the
completed pavement. When the Profile Index exceeds 2.5 inches per 0.1 mile
but does not exceed 3.5 inches per 0.1 mile, the contractor may accept a contract
unit price adjustment in lieu of reducing the Profile Index. Contract unit price
adjustments will be made according to the following schedule in those cases
where the contractor elects not to grind. Price adjustments for pavement that
has been ground to reduce the Profile Index will be according to the following

schedule:

CITY OF FARGO SPECIFICATIONS
REVISED FEBRUARY 2000



SECTION 2100

Profile Index Contract Unit Price
Inches Per 0.1 Mile Adjustment

Upto25 Contract Unit Bid Price

25-3.0 $1.00/square yard deducted (b)

3.0-35 $2.00/square yard deducted (b)

Over 3.5 Corrective work required

If a header exemption area has a deviation in excess of 0.3 inches per
25 feet, the contractor shall remove the high points with a diamond

grinding device.

Unit bid price adjustment will apply to the total area of the 0.1 mile
segment of pavement or total area measured, for the lane width
represented by the profile (11 feet wide). A paving section less than
0.1 mile shall be added to the subsequent day’s paving operation to

total 0.1 mile.

Payment for any pavement which has an average Profile Index greater
than 3.5 inches per 0.1 mile will be made at contract unit price minus
$4.00/square yard until corrective work has been completed and the
pavement reprofiled to verify a reduction in the average Profile Index

to 3.5 inches or less.

2. Type 2 — Lower Volume Collector Type Roadways and Major Residential

Streets

When the Profile Index does not exceed 3.0 inches per 0.1 mile for each

individual lane measured, payment will be made at the contract unit price for the

completed pavement. When the Profile Index exceeds 3.0 inches per 0.1 mile

but does not exceed 4 inches per 0.1 mile, the contractor may accept a contract

unit price adjustment in lieu of reducing the Profile Index. Contract unit price

adjustments will be made according to the following schedule in those cases

where the contractor elects not to grind. Price adjustments for pavement that

has been ground to reduce the Profile Index will be according to the following

schedule:
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Profile Index Contract Unit Price
Inches Per 0.1 Mile Adjustment

Upto 3.0 Contract Unit Bid Price

3.0-4.0 $1.00/square yard deducted (b)

Over 4.0 Corrective work required

If a header exemption area has a deviation in excess of 0.3 inches per
25 feet, the contractor shall remove the high points with a diamond

grinding device.

Unit bid price adjustment will apply to the total area of the 0.1 mile
segment of pavement or total area measured, for the lane width
represented by the profile (11 feet wide). A paving section less than
0.1 mile shall be added to the subsequent day’s paving operation to

total 0.1 mile.

Payment for any pavement which has an average Profile Index greater
than 4.0 inches per 0.1 mile will be made at contract unit price minus
$4.00/square yard until corrective work has been completed and the
pavement reprofiled to verify a reduction in the average Profile Index

to 4.0 inches or less.
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PART 4
GUARANTEE, MEASUREMENT & PAYMENT

4.1. GUARANTEE

The guarantee shall cover the contract as to workmanship and material for a period of one (1) year

from the date of final acceptance and payment.

4.2. MEASUREMENT AND PAYMENT

Payment for concrete paving and castings and gate valves to grade shall be full compensation for
all labor, material, equipment and miscellaneous items necessary for constructing these items in

place.

4.2.1. EXCAVATION AND SUBGRADE PREPARATION

Paid under Section #2000 contract bid items.

4.2.2. DETERMINATION OF AMOUNT OF CEMENT USED

The engineer, with a representative of the contractor, shall compare the calculated
amount of cement required according to the Specifications with the amount actually used
in any section of concrete. The contractor’s representative shall verify in writing upon
the Inspector’s report to the City Engineer the amount of cement used and area of the
pavement in which it was used. If the amount of cement used is more than 2% less than
the required amount on the total work done under this item, a deduction shall be made in
the payment made to the contractor to cover the cost of the actual shortage of cement. If
in any section the amount of cement used is more than 5% less than the required amount,
the contractor shall remove the section and replace it according to these Specifications at

his own expense upon being directed to do so by the engineer.

A section shall be taken to include the portion of pavement laid in one continuous

operation with no interruption or delay of more than fifteen minutes.
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4.2.3.

4.24.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

CONCRETE PAVEMENT
Concrete pavement shall be paid for under the unit price bid per square yard. Concrete
pavement shall include the area of the curb and gutter on integral curb and no separate
payment will be made for this type curb.

CONCRETE SIDEWALKS, ALLEY RETURNS, AND DRIVEWAYS

Concrete sidewalks, alley returns, and driveways installed under this contract shall be

paid at the unit price bid per square yard in place.

CASTINGS TO GRADE

Castings to grade shall be paid for at the unit price bid per each.

GATE VALVE BOXES TO GRADE

Gate valve boxes to grade shall be paid for at the unit price bid per each.

SMOOTHNESS AND GRINDING (revised March, 2007)

Payment adjustment will be as specified in Section 3.14 for the smoothness requirement

designated.

OTHER COSTS

The costs of the reinforcing steel, curing and protection, jointing and joint sealing, and all
other costs of work necessary to properly complete the concrete pavement shall not be
bid items; the costs shall be charged to other items. Exceptions to this rule will be made

only when a unit bid price is included in the contract proposal for a particular item.
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